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Los ANGELES MEETING, JANUARY 12, 1946 


HE 269th meeting of the American Physical 
Society will be held at Los Angeles, Cali- 
fornia, in Room 29 of the Physics-Biology 
Building of the University of California, Los 
Angeles, on Saturday, January 12, 1946. 
Sessions for the presentation of contributed 
papers will begin at 10 A.M. and 2 P.M. An 
invited paper by Vern O. Knudsen on ‘“‘Propa- 
gation of Sound in Air—Absorption and Fluctua- 
tions” will be given as the concluding feature of 
the morning session. Arrangements will be made 
for members and guests to have luncheon to- 
gether at noon. 


GENERAL RULES RELATING TO PAPERS 


By vote of the Society on December 27, 1940, 
no paper may be accepted for presentation at any 
meeting of the Society unless the title and an 
abstract of the paper are delivered to the office 
of the American Physical Society not later than 
the closing date stated in the printed call for 
the meeting. 


The time allowed for the oral presentation of a 
contributed paper is ten minutes at most. 

When two or more papers are contributed by 
the same member, all but one are placed on the 
“supplementary programme.”’ (A paper by two 
or more members is credited to the one first 
named in its title.) For each paper on this pro- 
gramme the Secretary indicates a session at 
which it may be presented. The presiding officer 
at this session may call for it when the other 
papers are completed, may require that it be 
given in shortened form, or may read it by title. 
. Titles and abstracts of the papers to be pre- 
sented are given in the following pages. Proofs 
of these abstracts have not been submitted to 
the authors. After submission of proof the ab- 
stracts will be published in an early number of 
The Physical Review. 


R. T. BrirGE, 

Local Secretary for the Pacific Coast, 
University of California, 

Berkeley, California 


1. Forbidden Line Source. Jos—EPpH KAPLAN, University 
of California, Los Angeles.—The most intense laboratory 
source of the forbidden lines of atomic nitrogen and oxygen, 
which the author has been able to produce, will be demon- 
strated to the audience. It is an afterglow, which is pro- 
duced in a mixture of nitrogen and oxygen at a pressure of 
approximately 100 mm, and the green auroral line can be 
readily observed with a direct vision spectroscope. The 
forbidden lines are relatively weak during the first few 
seconds following the interruption of the discharge, and 
the allowed radiations are relatively weak during the 
remainder of the approximately two minutes duration of 
the afterglow. During the first part of the afterglow, the 
spectrum closely resembles that of the polar aurora, while 
during the last part, it resembles that of the light of the 
night sky. The importance of forbidden lines to the astro- 
physicist, the physicist of the upper atmosphere, and the 
photochemist, and the possible uses of this source will be 
discussed. The mechanism of the excitation of the green 
auroral line will also be discussed. 


2. Rotating Ring Sine-Wave Generator, Especially 
Suitable for Measurement of Magnetic Intensities and 
Their Variations. S. J. BARNETT, University of California, 
Los Angeles, and California Institute of Technology, Pasa- 
dena.—A thick conducting toroidal ring or short-circuited 
coil rotates at f r.p.s. about a symmetrical diameter A 
normal to its axis in a magnetic field with intensity V 
normal to A. The center of the toroid coincides with that 
of a surrounding coil C, preferably a Helmholtz pair, with 
axis B normal to V and A. If the constant G of C and the 
intensity V are uniform, a harmonic e.m.f. with frequency 
2f and amplitude E is developed in C such that E is 
proportional to V and G, and, when eddy currents are 
negligible, to the mean square area of the toroid and to 
f?/Z, where Z is the toroid’s impedance. Largely on 
account of eddy currents an accurate calculation of E is 
impracticable for a thick ring. The e.m.f. for 245 gausses 
and 60 r.p.s. obtained with the ring used was 31 volts r.m.s. 
With short-circuited coils at 268 gausses and 60 r.p.s., the 
calculated and experimental values were 51.7 and 52.0 
volts r.m.s., respectively. The device has great advantages 
over rotating coils with commutators or slip rings. It is 
simple, robust, and reliable, and should serve as an 
excellent vertical intensity variometer in observatories, 
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where the ordinary types of instrument are troublesome. 
Practically any sensitivity desired can be attained by 
suitable design and amplification. 


3. Matrix Elements for Positron Decay. W. A. Fowler, 
‘California Institute of Technology.—The original data! on 
certain positron spectra have been reexamined with the 
purpose of estimating the relative intensities of transitions 
to the excited and ground states of the daughter nuclei. 
These states constitute doublets differing only in the 
relative orientation of the orbital (1 or 2) and spin (4) 
momenta. If Fermi energy distributions are assumed, the 
marked curvature of all the Kurie diagrams indicates 
clearly that in all cases the matrix element of the transition 
to the excited state is the greater. The results are given in 
Table I. The results of and F!7, but not for C!, 


TABLE I 
Ei Es 
(Mev) (Mev) |G|? Intensity Transitions 
cu 0.95 0.71 1:6.2 1:2 —P 3/2; P3j2—P 1/2 
Nw 1.27 0.97 1:3.2 1:1 Piy2—Piy2; 3/2 
ow 1.74 1.28 1:2.8 5:4 —Pij2; —P 3/2 
Fu 1.87 1.18 1:2.1 3:1 D3/2 —D3/2; —Ds;2 


are in agreement with the matrix elements given by 
Wigner? if the square of the Gamow-Teller matrix element 
is twice the square of the Fermi matrix element. 


1 Fowler, Delsasso, and Lauritsen, Phys. Rev. 49, 561 (1936). 
2? E. Wigner, Phys. Rev. 56, 519 (1939). 


4. Some Electrical Characteristics of Reflex Tubes. H. 
V. NEHER, California Institute of Technology.—Following 
the method outlined by J. R. Pierce! for setting up and 
solving the electronic equations for the reflex oscillator 
tube, expressions are derived for the efficiency and elec- 
tronic tuning when the transit angle across the gap in the 
cavity has its optimum value and the tube is delivering 
maximum power to the load. It is shown that where space 
charge effects are not important this optimum transit 
angle is approximately 135°. It is also shown that when 
the beam current is such that the tube is operating at 
maximum efficiency, maximum power is delivered to the 
load when the Q of the cavity due to the load is decreased 
to half of its unloaded value. 


1J. R. Pierce, Proc. I. R. E. p. 112 (Feb. 1945). 


Propagation of Sound in Air—Absorption and Fluctuations. 
VERN O. KNUDSEN, University of California, Los Angeles. 
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SATURDAY AFTERNOON AT 2:00 O'CLOCK 


Room 29, Physics-Biology Building 


Contributed Papers 


Paper No. 9. will be read by title. 


5. A Variational Method for Linear Dissipative Aniso- 
tropic Elastic Systems. GLEN D. Camp, University of 
California, Division of War Research, San Diego, California. 
—A boundary value problem, governing a quite general 
elastic system, is defined. Although limited to steady-state 
drive (or free vibrations), it is applicable to transient 
drives by the usual method of Fourier superposition. A 
variational principle, rigorously equivalent to this bound- 
ary value problem, is given. It is amenable to the direct or 
semi-direct method, and thus takes advantage, in the 
choice of trial functions, of any qualitative or semi- 
quantitative knowledge of the system. It furnishes practi- 
cally useful approximations, with reasonable labor, to the 
solution of problems which have not been treated success- 
fully by other methods. An example is worked out in 
detail and the solution is interpreted physically. This 
work represents one of the results of research carried out 
by the University of California, Division of War Research, 
under contracts with the Office of Scientific Research and 
Development, Section 6.1, National Defense Research 
Committee, and with the Bureau of Ships, Navy Depart- 
ment. 


6. Fundamental Properties of the Vacuum Switch. R. 
KOLLER, Department of Electrical Engineering, University 
of California, Berkeley. (Introduced by L. B. Loeb.)—An 
exhaustive study of the basic mechanism affecting the 
direct-current operation of the vacuum switch has been 
undertaken. It is found that the switch operates below 
10-* mm Hg pressure. The evaporated and sputtered 
material with appropriate geometrical design factors acts 
to reduce the pressure due to gases evolved from the 
electrodes by a combination of getter and diffusion-pump 
like action. This acts to maintain a constant working 
pressure. Strict outgassing of the electrodes is not essential 
but an adequate forming treatment is necessary. Losses of 
various electrode materials have been measured under 
different switching conditions and are small. Tungsten 
gave least losses, aluminum most. The mechanism action 
consists of a series of intermittent arc bursts of microsecond 
duration interspersed with extremely short periods of 
extinction. The mechanism is initiated in most cases by 
field emission yielding to magnetically self-focusing beams 
of the Bennett! type, which, leading to an arc, ultimately 
are extinguished, as indicated in Bennett’s paper. This 
mechanism is confirmed by the character of losses and 
microscopic pitting of the cathode material, which deposits 
on the anode and on the walls. 


1W. H. Bennett, Phys. Rev. 45, 890 (1934). 


7. Multivibrator Theory. S. C. SNowpon, California 
Institute of Technology. (Introduced by C. D. Anderson.)— 
The transient response of a symmetrical multivibrator 
has been analyzed neglecting the effect of shunt capacities 
and grid current. For an arc-tangent approximation to the 
transfer characteristic the equation connecting the two grid 
voltages is found to be du/dv = (u— by/1+-v*)/(v—bu/1+4?). 
This equation has been analyzed for its critical points and 
integrated graphically for suitable values of b. An approxi- 
mate analysis shows that for large times u——v as is 
observed. The interesting initial condition is u almost 
equal to v. Here the initial transient is very long compared 
with the multivibrator period and the initial sign of u 
may be adjusted by making u slightly greater or slightly 
less than v. 


8. Excitation Energy of Excited Li’. S. Rusin, California 
Institute of Technology.—A measurement of the excitation 
energy of the low excited state of Li? has been made by 
comparing the absorption coefficients in lead of the gamma- 
rays from the excited Li’ produced in the decay of Be? 
with the annihilation radiation from the positrons emitted 
by N'. The absorption coefficient of the annihilation 
radiation was measured (in 1941) using three samples of 
N!8 produced by deuteron bombardment of carbon. The 
geometry of the absorption measurements was identical 
with that used for the Be’ source, for which a value of 
u=1.635+0.015 was reported.4 It was since found 
that a correction had been omitted, so that the corrected 
value becomes 1.57+0.015 The corrected value 
obtained for the annihilation radiation is ue=1.40+0.03 
cm. From the two coefficients, and Read's* absorption 
coefficient curve in this energy range, the energy of the 
Li’ radiation is 476+10 Kev. This agrees with Zlotowski 
and Williams’* value of 485+5 Kev., determined from the 
relative ranges of the recoil electrons produced by the two 
radiations. 

1S. Rubin, Phys. Rev. 59, 216A (1941). 


2 J. Read, Proc. Roy. Soc. 152, 402 (1935). 
3. Zlotowski and J. H. Williams, Phys. Rev. 62, 29 (1942). 


9. Diabatic Flow of a Compressible Fluid. Bruce L. 
Hicks, Aircraft Engine Research Laboratory, Cleveland, 
Ohio.—The steady flow of inviscid, compressible fluids 
containing heat sources has been examined using a reduced 
velocity vector W=V/V; similar to Crocco’s vector.! In 
such diabatic flow, the variation of V:, the limiting velocity, 
along a streamline is determined by the heat source 
function g which, in burning gases for example, can vary 
throughout the flow. The basic gas dynamical equations 


in the W language reduce to two equations containing 
only W, q and #;, the local stagnation pressure. It is found 
from one (vector) equation that the rate of variation of p; 
along streamlines is proportional to g and, in a direction 
perpendicular to streamlines, to a vorticity, |w| = |AXW|. 
The second (scalar) equation indicates that f(W)g acts 
like a fluid source in the vector field (1— W?)""=W, and 
that the rate of variation of stream tube area when local 
sonic velocity is reached does not vanish as it does in 
adiabatic flow but is proportional to g. Of the several 
types of irrotational diabatic flow that have been con- 
sidered, one is barytropic, and all lead to linear or quasi- 
linear partial differential equations of the second order for 
the potential function. 


1L. Crocco, Z a. M. M. 17, 1 (1937). 


10. A Computer for Solving Linear Simultaneous Equa- 
tions. CLirrorp E. Berry, Consolidated Engineering 
Corporation, Pasadena. (Introduced by Harold W. Wash- 


burn.)—The classical iterative method of solving simul-. - 
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taneous equations consists of solving the first equation for 
the first unknown, using arbitrary values of the other 
unknowns, then solving the second equation for the second 
unknown, using the new value for the first unknown and 
the same arbitrary values of the others, etc. This process 
is repeated until further cycles give no appreciable change 
in the unknowns. In a great many problems of practical 
importance, the equations can be readily arranged so that 
the above process converges. An electrical circuit contain- 
ing pairs of potentiometers, one energizing the other, is 
used to represent a series of pairs of products, aijx;; and 
the sum of these products is obtained by a parallel ‘‘addi- 
tion” network. In this way an analogue of one equation is 
set up. In order to set up a number of equations, potenti- 
ometers representing different sets of coefficients, a;;, are 
switched into the same set of unknowns, x;. The accuracy 
of the computer described is such that in using data 
accurate to three significant figures, the errors introduced 
by the computer are negligible. Problems involving twelve 
equations are solved from four to seven times faster than 
by conventional methods. 


11. Rotating Magnetic-Rod Generator Suitable for the 
Measurement of Small Magnetic Intensities and Their 
Variations, and for Other Purposes. S. J. BARNETT, Uni- 
versity of California, Los Angeles, and California Institute 
of Technology, Pasadena.—This generator is formed by 
substituting for the toroid of that described in paper 2 a 
group of thin, straight, parallel rods, preferably of perm- 
alloy or other material of high permeability and small 
retentivity, with their axes normal to the axis of rotation. 
Two Helmholtz pairs were used, C, that used with the 
toroid, and D, with a constant 0.015 as great. In weak 
fields, up to 4 gausses for an 8-rod system and 8 gausses 
for an 18-rod system, E is harmonic with frequency 2f and 
proportional to V, G, and f. In the region of proportionality 
with V, and at f=60, E is 3.8 and 5.2 times as great as for 
the ring. As V increases and saturation approaches, one 
half-cycle extends in breadth and becomes approximately 
a half-cycle at frequency f, while the other becomes a sharp 
peak on a narrow base—with oscillations present when C 
is used, on account of inductance and capacity in the 
circuit. Related experiments were made with a system of 
2 steel rods. Oscillograms and curves are given showing 
how the results depend on V and f. In strong fields the 
instrument may serve as an impulse generator, or as a 
generator of numerous harmonics; in very weak fields it 
can serve as an excellent variometer. 


12. Impedance Representation of Tangential Boundary 
Surface Forces. GLEN D. Camp, University of Cali- 
fornia, Division of War Research, San Diego, California.— 
The importance of tangential boundary surface forces in 


Supplementary Programme 


some systems is noted. The tensor formulation of a general- 
ized impedance boundary condition, involving a tangential 
as well as a normal impedance, is given. The tangential 
impedance, seen by a plane working into a viscous fluid, 
is calculated. This work represents one of the results of 
research carried out by the University of California, 
Division of War Research, under contracts with the 
Office of Scientific Research and Development, Section 6.1, 
National Defense Research Committee, and with the 
Bureau of Ships, Navy Department. 


13. A Critical Examination of Sound Velocity Measure- 
ments. R. W. LEonarD, University of California, Los 
Angeles.—It is the purpose of this paper to discuss some 
of the factors limiting the precision of sound velocity 
measurements for freely progressive waves in air. The 
work of Michelson and Hebb, D. C. Miller, and others 
will be reviewed briefly and the limitations of the methods 
discussed. The general conditions which must be satisfied 
for precise measurements will be established. 


14. A Method for the Precision Measurement of the 
Velocity of Sound in Air. R. W. Leonarp, University of 
California, Los Angeles.—It is the purpose of this paper to 
describe the apparatus used in the measurement of the 
velocity of sound in air. The method involves the use of 
a source generating spherical waves, a movable micro- 
phone, and a means of comparing the phase of the sound 
pressure at the microphone with the motion of the sound 
source. Points of equal phase are located along the axis of 
symmetry of the sound source. These points are separated 


. 
. 
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by one wave-length. By measuring over a distance equal 
to several hundred wave-lengths an accurate value may 
be obtained by proper averaging. The results obtained by 
this method will be presented. 


15. Acoustic Reflection from Triplanes, Spheres, and 
Disks. C. J. BuRB/.NK, Division of War Research, U. S. 
Navy Radio and Sound Laboratory, San Diego.—This work 
represents one of the results of research carried out by the 
University of California Division of War Research under 
contracts with the Office of Scientific Research and De- 
velopment (Section 6.1 National Defense Research Com- 
mittee) and with the Bureau of Ships Navy Department. 
The acoustic back reflection from a triplane (an object 
made of three mutually perpendicular square plates with 
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coinciding centers) is compared with the back reflection 
from a sphere and a disk. The reflection from the triplane 
is measured for all angles in the following three planes: 
(1) A plane coincident with one of the planes, (2) a plane 
making equal angles with two of the planes, (3) a plane 
making equal angles with all three of the planes. The 
measurements are made by transmitting a continuous 
supersonic wave toward the object and measuring the 
level of the sigaal reflected to a receiver mounted just 
below the source. Crosstalk in the system is reduced to a 
negligible level by the use of balanced lines and directional 
units. The validity of the measurements is checked by 
comparing the measured sound level at the receiver with 
the calculated level for a ten-inch disk, a square plate, and 
a three-foot sphere. 


